Merkel cell polyomavirus (MCPyV) is a DNA virus whose pathogenic mechanisms in Merkel cell carcinoma (MCC) are still being unraveled. Emerging reports of an association between MCPyV and chronic lymphocytic lymphoma (CLL) have begun to broaden our understanding of the oncogenic mechanisms of this virus and the known association between these 2 malignancies. Herein, we report a case of MCC demonstrating a B-cell immunophenotype arising in a patient with CLL being treated with rituximab. In this context, we discuss the differential diagnostic considerations, especially with cutaneous Richter transformation (diffuse large B-cell lymphoma). We also assessed for the presence of MCPyV in both the patient's MCC and the CLL. Finally, we provide a large meta-analysis of patients with CLL and MCC. Patients with both MCC and CLL have a dismal prognosis, with greater than 50% overall mortality within the first year and a half after MCC diagnosis. FIGURE 2. A, MCC cells staining diffusely positive for CK20 (with distinctive paranuclear dot-like pattern, characteristic of MCC) and B, chromogranin (both, ·200).
INTRODUCTION
Merkel cell carcinoma (MCC) is an aggressive neuroendocrine tumor occurring most often in the skin of elderly patients, some of which are immunocompromised. 1 Merkel cell polyomavirus (MCPyV) is a nonenveloped doublestranded human DNA virus detected and implicated in the pathogenesis of MCC. [2] [3] [4] [5] [6] [7] Because patients with chronic lymphocytic lymphoma (CLL) have altered immunologic status related to their disease burden, they are at higher risk for developing a range of secondary malignancies, with MCC being one of the more potentially aggressive. 8, 9 In fact, a possible pathogenic link between MCC and CLL is suggested by the respective increased incidence of either cancer (MCC or CLL) occurring in patients with one or the other cancer types. [10] [11] [12] We present a case of primary cutaneous MCC mimicking a large B-cell transformation in a patient with CLL, assess for the presence of MCPyV, and perform a meta-analysis of similar reported cases.
CASE REPORT
A 65-year-old man with a 7-year history of CLL presented with a single 2.0-cm subcutaneous nodule near the medial epicondyle. At this time, he was being evaluated for treatment of his CLL as he had developed thrombocytopenia, splenomegaly, and fatigue related to his disease. The initial impression was that the lesion was felt to be most likely adenopathy related to progressive CLL. He underwent 2 cycles of treatment with fludarabine/cyclophosphamide/ rituximab, at which point the upper extremity lesion was noted to progress rapidly in size without progression of CLL elsewhere. Due to the location of the lesion, clinical progression, and lack of overlying epidermal change, the differential diagnosis was expanded to include an enlarged trochlear lymph node, a deep infiltrative tumor, or an abscess. An excisional biopsy demonstrated a deep atypical homogeneous infiltrate of medium to large cells with regular round nuclear contours and vesicular to granular chromatin ( Fig.  1A ). Overt nuclear molding was not readily identified. Although no superficial dermal or epidermal involvement was noted, no definitive capsular nodal tissue was identified either. Due to the clinical picture and lack of more definitive epidermal involvement, the differential diagnosis included a transformed CLL (ie, Richter transformation in the form of deep dermal/subcutaneous diffuse large B-cell lymphoma). The cells were negative for CD3/CD5/CD23 and CD20 by immunohistochemistry. Because the patient was treated with rituximab (a humanized anti-CD20 antibody), the negative CD20 finding was not unexpected, and additional hematolymphoid and B-cell markers were employed. The tumor cells were PAX-5 positive (Fig. 1B) , and TdT was also positive in 10% of the tumor nuclei ( Fig. 1C ). Due to the granular chromatin pattern and lack of prominent nucleoli, tumor cells were stained with, and positive for, pancytokeratin, CK20 ( Fig. 2A) , chromagranin (Fig. 2B ), and CK8/18. CK7 was negative. The diagnosis of a deep dermal MCC with subcutaneous involvement was made. The lesion recurred locally after 1 month. At 5 months, metastatic disease was noted in the skin, axillary lymph node, and lung. The patient was dead of disease at 10 months.
To investigate for the presence of MCPyV, we performed polymerase chain reaction amplification of approximately 350 bp segment of the MCPyV large T antigen from the primary and relapse MCC specimens and CLL-involved bone marrow and normal fat tissue ( Fig. 3 ). This was accomplished by extracting total DNA and de-crosslinking followed by polymerase chain reaction and Sanger sequencing of each specimen by previously published methods. 2 This revealed MCPyV positivity in both the primary and relapsed MCC tumors, whereas the CLL-involved bone marrow and normal fat biopsy specimens were negative for MCPyV.
DISCUSSION
The acknowledgment of the association of MCC arising in patients with CLL began in earnest in the mid 1990s with approximately 66 cases having been reported. 9, Between 1986 and 2002, in a Surveillance, Epidemiology, and End Results review of 17,315 CLL patients, 14 patients would also develop MCC. 31 Heath et al 30 found a 34-fold to 48-fold (depending on patient age) increased association of CLL in MCC patients when compared with the expected incidence in the US population. Similar increased incidence of CLL in MCC patients has been described in Finnish and Dutch population studies as well. 10, 11 The mechanisms underlying the association are still being elaborated. The oncogenic portions of the viral genome (lacking the viral replication constructs) are the portions of the MCPyV DNA detected in MCC. 32 Although this finding is believed to underlie the role this virus plays in certain MCC, the significance between the association of MCPyV in CLL is currently unclear, 33 with some arguing for 34 and others against 24 an oncogenic relationship. Furthermore, MCPyV DNA has also been detected in both basal cell and squamous cell carcinomas (with a higher frequency of detection in tumors from immunocomprimised individuals), supporting a more promiscuous link between the oncogenic virus and various malignancies. 35 We were able to detect MCPyV DNA in the primary and relapsed tumor; however, we did not detect it in a bone marrow sample infiltrated by CLL, a finding that supports a less direct relationship between MCPyV and CLL, at least in this particular case. From a clinical and diagnostic perspective, we believe the current case deserves special attention because of the expression of a partial hematolymphoid (B-cell) immunophenotype and the deep location of the tumor with the resulting impression of adenopathy.
First, in the context of PAX-5-positive staining, the main differential diagnosis includes transformed CLL (diffuse large B-cell transformation, ie, Richter transformation), progressive/refractory CLL, or other B-cell malignancies. PAX-5 is a B-cell transcription factor that is expressed early on, and maintained throughout, preplasma cell B-cell development. 36 Since becoming commercially available, the antibody was found to be reactive against various nonhematopoietc tissues, including neuroendocrine carcinomas and MCC. [37] [38] [39] This association has not been widely reported outside the general surgical pathology or hematopathology literature. Some of the latest reports describing the immunohistochemical profile of MCC in dermatology/dermatopathology journals fail to discuss either PAX-5 or TdT, even after commenting on the association with CLL. [40] [41] [42] Furthermore, with 90% and 73% of MCC expressing PAX-5 and TdT, respectively, 39 a number of additional reports failed to employ these markers in differentiating MCC from basal cell carcinoma, 42 cutaneous neuroendocrine carcinoma metastasis, 43, 44 microcytic adnexal carcinoma, 45 or MCC with squamous and/or sarcomatoid differentiation. 46, 47 Another atypical feature of this case is the deep dermal and subcutaneous localization of the MCC without prominent epidermal changes. In a patient with CLL, this simulated nodal involvement and possible disease progression. Cutaneous lymphoid involvement in patients with CLL occurs in 4%-20% of cases, 48 with up to 17% of patients with advanced disease presenting with skin lesions. 49 When there is cutaneous involvement by lymphoma in patients with CLL, the infiltrate almost always involves the deep dermis and subcutaneous tissues, similar to the distribution of MCC in the current case. 49 Cytologically, however, MCC overlaps more with transformed (diffuse large B-cell lymphoma) CLL than with the conventional small cell morphology. Large cell (Richter) transformation in CLL develops in 2%-8% of CLL patients. 50 Transformation with resulting cutaneous lesions is rare but is reported. [51] [52] [53] [54] [55] [56] Patients with cutaneous transformation tend to be older than patients with extracutaneous transformation, further overlapping with the age onset of MCC. 51, 57, 58 A small percentage (3%) of CLL patients with positron emission tomographic or computed tomographic findings considered highly suspicious for Richter transformation may in fact have MCC instead. 59 Conversely, nodal MCC and/or distant metastases may occur without detection of a primary cutaneous lesion in 10%-20% of cases. 60 The 5-year overall and relative survival for patients with MCC is 40% and 54%, respectively. 61 Five-year disease-specific survival has also been reported at 64%. 62 Some investigators have linked the presence of MCPyV DNA with better survival. 7 Although the confounding effect of CLL cannot be overstated, from our meta-analysis, cases of patients with CLL and MCC where survival was reported have an overall mortality rate of 54% by 17 months (Table 1 ). This more aggressive clinical course corresponds with that reported by Khezri et al 25 who (in a series of 6 patients with MCC and CLL) found that low-stage (MCC-negative node biopsy) patients did worse than similar MCC patients without superimposed CLL. In summary, we report a case of MCC with a partial B-cell immunophenotype and deep dermal/subcutaneous involvement in a patient with a history of CLL. The initial clinicopathologic consideration was transformed diffuse large B-cell lymphoma (Richter transformation in CLL). MCC tumor cells are often positive for PAX-5 and TdT, markers, which are commonly seen in transformed CLL. Not surprisingly, patient with both MCC and CLL have a dismal prognosis, with greater than 50% overall mortality within the first year and a half after MCC diagnosis. Although we detected MCPyV in the patients MCC, we did not detect it in a bone marrow sample infiltrated by CLL. By highlighting both the increased frequency of the development of MCC in CLL patients, and more importantly the partial immunophenotypic overlap, we hope to raise awareness of these clinicopathologically confounding issues.
